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(54) Printer with a movable paper guide mechanism 

(57) Disclosed is a printer comprising a paper guide 
surface (1 1D) defining a printing region; a print head (8) 
disposed opposite to the paper guide surface (11 D) with 
a gap in between and adapted to move in parallel to the 
paper guide surface (11 D) along said printing region 
(11) and beyond said printing region (11) into a 
retracted position (1 1 C); paper guide means for guiding 
recording paper (5) to said printing region (11) and 
exposing it to the print head (8) in said printing region, 
said paper guide means including a guide plate (31) 
movable between a first position in which it is disposed 
opposite to said paper guide surface (11 D) so as to 
guide recording paper (5) past said printing region (11), 
and a second position in which it is retracted from said 
printing region; a first pair of rollers (41a, 41b) switcha- 
ble between a closed state engaging each other for 
transporting the recording paper (5) to said printing 
region (11), and an open state separated from each 
other; a first mechanism (34-38) for moving said guide 
plate (31) into said first position and returning it into said 
second position; a second mechanism (43-46) for 
switching said rollers (41a, 41b) between said closed 
state and said open state; and a motor (32) for driving 
both said first mechanism and said second mechanism 
so as to bring the first pair of rollers (41a, 41b) into the 
closed state and move the guide plate (31) from said 
second to said first position in a sequential order. 




FIG. 3 (B) 
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Description 

The present invention relates to a printer in which a 
print head is moved in a reciprocating manner along a 
printing region defined by a paper guide surface and 
prints on recording paper transported along the paper 
guide surface through the printing region. 

Cash registers used, for example, as POS termi- 
nals are generally equipped with a printer for printing on 
roll paper. After printing, for example, the purchase 
price of merchandise, the amount received, and the 
amount of change returned, the printed roll paper can 
be cut or torn off and issued as a receipt. 

A paper guide surface defining the printing region 
or printing position of the print head is formed at a mid- 
point in the transportation path of the roll paper in such 
a printer, and the print head is held opposite to the 
paper guide surface. More precisely, part of the trans- 
portation path is open to expose the roll paper to the 
print head and to enable printing by the print head on 
roll paper. 

When the leading edge of newly loaded roll paper is 
transported along this transportation path during roll 
paper replacement, only one side is guided by the paper 
guide surface at this open part of the transportation 
path. The leading edge of the roll paper thus tends to 
curve to the open side, that is, toward the print head, to 
leave the transportation path and. thereby, to cause a 
paper jam. Paper jams occur particularly easily at this 
type of printing position when the leading edge of the 
roll paper is curled or folded. 

To avoid such paper jams during roll paper replace- 
ment, a roll paper setting mechanism for a printer dis- 
closed in JP 2-219672/1990 A is designed to close the 
open part of the transportation path on the print head 
side by means of a movable guide when the roll paper is 
replaced. When an auto-load switch is operated for roll 
paper replacement, the print head is tilted backward to 
increase the gap between the print head and the platen, 
and the movable guide is moved into the thus widened 
transportation path. This limits the transportation path to 
a path in which both sides are closed by means of said 
movable guide and the platen, respectively, and the 
leading edge of the roll paper is guided along this trans- 
portation path to the exit side. 

Because a transportation path of which both sides 
are closed is temporarily formed by thus moving a mov- 
able guide, the leading edge of the roll paper can be reli- 
ably passed to the transportation path on the exit side. 
In addition, after roll paper replacement is completed, 
the movable guide is retracted from the position oppos- 
ing the platen, the platen returns to a condition oppos- 
ing the print head, and printing by means of the print 
head to the roll paper as it is transported along the 
platen is again made possible. 

In this prior art, a mechanism for tilting the print 
head in a direction away from the platen, i.e., about an 
axis parallel to the direction in which the print head 
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moves for-printing, is required and space must be pro- 
vided to allow for such tilting of the print head. This invite 
corresponding increases in the size and cost of the 
device. 

In addition, print heads are normally designed to 
achieve an optimum printing operation when held at a 
predefined platen gap. Therefore, a tilting movement of 
the print head as explained above which changes the 
positional relationship between the print head and the 
io platen that determines the platen gap is not desirable. If 
the return position of the print head due to backlash for 
instance is not accurately controlled a change in the 
platen gap will result. It is particularly necessary to 
maintain a constant platen gap when an ink jet head is 
15 used as the print head, in which case even momentarily 
moving the print head in a direction to retract it from the 
platen is not desirable. 

Furthermore, there are also cases with a cash reg- 
ister where it is necessary to print on cut-sheet forms 
20 and other slip forms that are wider than the roll paper. 
Unlike the cut-sheet forms typically used in a corporate 
office, slip forms used as the recording paper in this 
case in supermarkets, convenience stores, and similar 
locations often have wrinkles, curls, or creases. As a 
25 result, even with slip forms the leading edge of the 
transported recording paper tends to separate from the 
surface of the platen or other part of the transportation 
path, resulting in a paper jam at that point similar to the 
situation that occurs when roll paper is replaced. 
30 In order to facilitate setting slip forms easily and 
correctly in slip printers, such printers are normally 
equipped with a mechanism for switching paper feed 
rollers between a closed state engaging each other and 
an open state separated from each other, a paper stop 
35 and a mechanism for moving the paper stop. While 
applying the movable guide disclosed in JP 2- 
219672/1990 to such slip printer might be helpful to set 
the slip forms more correctly, providing respective 
mechanisms for moving or switching the guide, the 
40 paper stop and the feed rollers would increases the 
printer size. Further, controlling these mechanisms for 
setting a slip form would become rather complicated. 

An object of the present invention is to provide a 
printer with a movable paper guide, which is capable of 
45 automatically loading slip forms to the printing region 
without causing an increase in the size of the printer or 
complicating the control for setting a slip form. 

This object is achieved with a printer as claimed in 
claim 1. Preferred embodiments of the invention are 
50 subject-matter of the dependent claims. 

A printer according to the present invention is capa- 
ble of automatically loading slip forms to the printing 
region without causing an increase in the size of the 
printer or complicating the control for setting a slip form. 
55 Preferred embodiments of the invention will be 
described in detail below with reference to the drawings 
in which: 
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Fig. 1 is a perspective view of an ink jet printer 
embodying the present invention. 

Fig. 2 is an explanatory drawing of the paper trans- 
portation path in the printer shown in Fig. 1 . s 

Fig. 3 is a simplified structural drawing of the guide 
plate mechanism in the printer shown in Fig. 
1 and shows the guide plate in its second or 
retracted position, (A) being a plan view, and 10 
(B) being a side view. 

Fig. 4 is a simplified drawing of the guide plate 
mechanism in the printer shown in Fig. 1 and 
shows the guide plate in its first or activated 75 
position, (A) being a plan view, and (B) being 
a side view. 



Fig. 5 is a partially exploded perspective view of the 

drive part of the guide plate of the guide plate 20 
mechanism in Fig. 3. 

Fig. 6 is a partially exploded perspective view of the 
drive part of the paper stop and slip form 
pinch roller coupled to the guide plate mech- 25 
anism in Fig. 3. 

Fig. 7 is a chart used to describe the operation 
sequence of the guide plate mechanism in 
Fig. 3. 30 

Fig. 8 is a flow chart illustrating an initialization 
process. 

General configuration of printer 35 

Referring to Figs. 1 and 2, ink jet printer 1 is 
adapted to print selectively either on roll paper 4 or on 
cut-sheet paper 5 such as A4 size cut sheets, slip forms, 
and others (simply referred to as slip forms in the follow- 40 
ing). A supply of roll paper is accommodated in a roll 
paper storage compartment 2, while slip forms have to 
be inserted into a paper supply opening 3. Respective 
transportation paths are formed in the printer through 
which roll paper 4 supplied from roll paper storage com- 45 
partment 2 and slip forms 5 inserted into the paper sup- 
ply opening 3 can be transported to and past a printing 
region 1 1 (the area enclosed by a dot-dash line in Fig. 
1). An ink jet head 8 is supported by a carriage mecha- 
nism 9 in a manner so as to face the surface of the so 
recording paper (roll paper 4 or slip form 5) as the 
recording paper passes printing region 1 1 . 

The carriage mechanism 9 comprises a guide shaft 
6, a carriage 7 supported so as to be movable in a recip- 
rocating manner along this guide shaft 6, and a motor ss 
(not shown in the figure) for driving the carriage. The 
axial direction of guide shaft 6, i.e., the direction of the 
reciprocating movement of the carriage 7 will be 



referred to as X direction in the following. The X direc- 
tion is perpendicular to the transportation direction of 
the recording paper and parallel to the surface of the 
recording paper at the printing region 1 1 . Ink is supplied 
to the ink jet head 8 from an ink supply unit 10, which is 
mounted at a position adjacent to roll paper storage 
compartment 2, through an ink tube (not shown in the 
figure). 

As is best shown in Fig. 1 , the printing region 1 1 is 
divided in the lateral direction (the X direction) into two 
subregions. The printing subregion on the right hand 
side in Fig. 1 is defined by a platen roller 26 and a paper 
guide 27 which forms a surface smoothly continuous to 
the platen roller 26. The printing subregion on the left 
hand side in Fig. 1 is defined by paper guide member 
11 A which has smooth surface. The right hand side 
printing subregion is used in common for roll paper 4 
and slip forms 5 while the left hand side printing subre- 
gion is used only for slip forms 5. The left hand side 
printing subregion is provided to allow for slip forms hav- 
ing a greater width than that of the roll paper 4. The sur- 
face defined by platen roller 26 and paper guide 27 and 
the surface of paper guide member 1 1 A will be referred 
to as paper guide surface 11D hereinafter. The part of 
the paper guide surface 11D that defines the printing 
region 11. i.e.. the region directly opposite to the ink jet 
head 8 as the latter moves along paper guide surface 
1 1 D has the function of a platen. 

The carriage 7 can perform a lateral reciprocating 
motion through a range containing this printing region 
11. A capping surface 11C of a capping mechanism 
1 1 B, which defines a standby position of ink jet head 8, 
is disposed adjacent to one lateral end (the right hand 
side end in the embodiment shown) of printing region 
11. During a standby mode, ink jet head 8 is positioned 
in front of capping surface 1 1C such that its nozzle sur- 
face is covered by capping surface 11C, thereby pre- 
venting the ink from drying and retraction of the ink 
meniscus in each ink nozzle. In addition, as will be 
described below, in the present embodiment ink jet 
head 8 is held in this retracted standby position until the 
leading edge of slip form 5 inserted into the paper sup- 
ply opening 3 is transported to a position beyond print- 
ing region 1 1 . 

As shown in Fig. 2, slip form 5 is transported from 
paper supply opening 3 between upper and lower paper 
guide plates 13, 14 towards printing region 11, and the 
printed slip form 5 is then ejected to the outside from 
printing region 11. A paper supply roller pair 41 is dis- 
posed at a position on the downstream side of paper 
supply opening 3, and a primary feed roller pair 21 is 
disposed between this paper supply roller pair 41 and 
the printing region 1 1 . In addition, a paper ejection roller 
pair 22 is disposed downstream of printing region 1 1 . 

A substantial part of the transportation path for slip 
forms 5 is defined by the pair of guide plates 13, 14 
opposing each other with a certain gap therebetween. 
However, at the printing region 1 1 the transportation 
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path has an opening on the side facing ink jet head 8 in 
order to expose the surface of a slip form 5 (or roll paper 
4) to the ink jet head and to enable printing on that sur- 
face as a slip form 5 (or roll paper 4) passes printing 
region 1 1 . Because of this opening, when a slip form 5 5 
whose leading edge is curled, wrinkled, or folded is 
transported to this opening, such leading edge may 
leave the transportation path and travel through the 
opening away from guide surface 11D (the surface 
defined by platen roller 26, paper guide 27, and the sur- 10 
face of paper guide member 11 A) on one side of the 
printing region 11. The leading edge can thus contact 
the nozzle surface of ink jet head 8, for example, and 
thereby cause a paper jam. To avoid this, a guide plate 
mechanism 30 is provided in the present embodiment in 15 
the area enclosed by a dot-dash line in Fig. 2, i.e. in an 
area from paper supply roller pair 41 to printing region 
11. This guide plate mechanism 30 comprises a guide 
plate 31 , which is arranged to be movable to temporarily 
block or close the opening in the transportation path at 2 o 
printing region 1 1 until the leading edge of a slip form 5 
is transported to a position beyond printing region 1 1 . 

When the opening in the transportation path is thus 
closed, slip form 5 is guided between guide plate 31 and 
guide surface 1 1 D. As a result, the leading edge of a slip 25 
form cannot wander towards the ink jet head 8, and 
problems such as paper jams cannot occur. In addition, 
ink jet head 8 is held at its standby position (1 1 C) while 
the opening is thus covered by guide plate 31 . 

A control board (controller) including a CPU, a RAM 30 
and a ROM for controlling the printer 1, is disposed in a 
lower part of the printer 1. The controller detects the 
position of ink jet head 8 and of guide plate 31 and con- 
trols guide plate mechanism 30 and carriage mecha- 
nism 9 so that ink jet head 8 is held at its standby 35 
position (1 1C) when the guide plate 31 is driven, while 
the guide plate 31 is held at its retracted position when 
ink jet head 8 is driven, to prevent the guide plate 3 1 and 
the carriage from colliding with one another. 

40 

Guide plate mechanism 

The configuration of guide plate mechanism 30 is 
described next with reference primarily to Fig. 3, Fig. 4, 
Fig. 5, and Fig. 6. " 45 

Fig. 3 (A) is a basic structural diagram of guide 
plate mechanism 30 provided at a location below car- 
riage mechanism 9. Fig. 3 (B) is a basic structural dia- 
gram of guide plate mechanism 30 as seen from the 
side. Fig. 5 is an exploded perspective view of part of 50 
guide plate mechanism 30. 

As shown in these figures, guide plate mechanism 
30 comprises a stepping motor 32 as a drive source. 
The output shaft of this stepping motor 32 is connected, 
by way of speed reducing gear assembly 33. to a cylin- 55 
drical cam 34 whose axis extends in the X direction. A 
spiral cam groove 34a is formed in the peripheral sur- 
face of this cylindrical cam 34. A slide pin 35 is engaged 



with this cam groove 34a; slide pin 35 is fastened to a 
slider 36, which can slide in the X direction. 

The slider 36 can move in a reciprocating manner 
along a slide shaft 36a, which is mounted on a support 
plate 37. Support plate 37 has a substantially rectangu- 
lar shape with the longer side extending in the X direc- 
tion. By appropriately determining the pitch of cam 
groove 34a, one revolution of cam 34 can be made to 
cause slider 36 to travel from one end of its range of 
motion to the other end. Referring to Fig. 3 (A) as an 
example, if cam 34 is rotated through 360° or nearly 
360° in the appropriate direction from the position 
shown, slider 36 will move from the right-hand side end 
of its range of motion to the left-hand side range. If sub- 
sequently cam 34 is again rotated through 360° or 
nearly 360° in the opposite direction, slider 36 will return 
to its starting position at the right-hand side. 

A drive plate 38 is disposed on the back side (the 
side remote from carriage mechanism 9) of the support 
plate 37 and connected to slider 36 so as to slide with 
slider 36. On both sides drive plate 38 has a slanted 
cam groove 38a and 38b, respectively, which extend 
parallel to one another. 

The guide plate 31 is disposed on the back side of 
drive plate 38 and is mounted in a manner enabling its 
movement relative to support plate 37 in the slip form 
transportation direction parallel to guide surface 11D. 
The ends of slide pins 31a and 31b projecting from a 
surface of guide plate 31 are slidably inserted into cam 
grooves 38a and 38b, respectively. The end of another 
slide pin 31c also projecting from guide plate 31 is slid- 
ably inserted into a vertical cam groove 37a which 
extends in the direction of slip form transportation and is 
formed in support plate 37 the position of which is fixed. 

Therefore, when cam 34 rotates from the position 
shown in Fig. 3 (A), slider 36 slides (to the left in Fig. 3 

(A) ) in the X direction. As drive plate 38 slides with slider 
36, slide pins 31a and 31b follow the slanted cam 
grooves 38a and 38b, respectively, while slide pin 31c 
follows vertical cam groove 37a so that guide plate 31 is 
pushed up vertically, i.e., in the direction of slip form 
transportation. As a result, guide plate 31 is lifted from 
its retracted position in which it is hidden behind support 
plate 37 along guide surface 11D defining printing 
region 1 1 , to a position opposite guide surface 1 1 D. 

More specifically, a state as shown in Fig. 4 (A) and 

(B) is achieved. Therefore, if guide plate 31 is lifted in 
synchronization with the operation transporting slip 
form 5, slip form 5 will be guided by guide plate 31 to a 
transportation path 1 1E which is formed on the down- 
stream side of printing region 11 in the transportation 
direction. 

In the present embodiment, guide plate 31 com- 
prises a paper presser 31 e having a presser surface 
31d projecting towards guide surface 11D, and support 
plate 31 f for supporting the paper presser 31e. The 
presser surface 31d of this paper presser 31 e is a con- 
tinuous surface of a length (in X direction) sufficient to 
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cover the full width of the transported slip form 5. By 
means of this presser surface 31 d, the full width of the 
transported slip form 5 can be pressed to the guide sur- 
face 11D while the form is being transported, and slip 
forms that are wrinkled or curled, for example, can 
therefore be smoothly advanced. 

Paper presser 31 e is pivotally attached to support 
plate 31 f with the pivot axis defined by holes 31 g on 
both sides of support plate 31 f. A spring attached 
between paper presser 31 e and support plate 31 f, con- 
stantly biases presser surface 31 d of paper presser 31 e 
towards guide surface 1 1 D. It is therefore possible by 
means of this spring to prevent the transported slip form 
5 from being advanced while not in contact with guide 
surface 1 1 D. 

When cam 34 rotates from the position shown in 
Fig. 4 (A) to the position shown in Fig. 3(A), the guide 
plate 31 may not completely return to its retracted posi- 
tion behind support plate 37, because there is backlash 
between slide pins 31a, 31b and the corresponding cam 
grooves 38a, 38b. To avoid such condition, springs 31 h 
(Fig. 5) hooked between support plate 31 f and upper 
paper guide plate 13, force guide plate 31 downwards. 

Printer 1 according to the present embodiment fur- 
ther comprises the paper supply roller pair 41 and a 
paper stop 42 arranged in the transportation path in this 
sequence between the paper supply opening 3 and the 
printing region 1 1. An exploded perspective view show- 
ing the components of these parts is shown in Fig. 6. 
The construction of these parts is described with refer- 
ence primarily to Fig. 3 and Fig. 6. 

First, paper supply roller pair 41 comprises a drive 
roller 41a and a pinch roller 41b. Pinch roller 41b can 
move between a contact position in which it contacts 
drive roller 41a with a constant pressure, and a 
retracted position in which it is separated from drive 
roller 41a. More specifically, pinch roller 41b is sup- 
ported in a freely rotating manner on one end 43a of a 
rotary lever 43. A slide pin 44 is fixed on the other end 
43b of rotary lever 43 as a cam follower. Spring force 
holds this slide pin 44 in constant contact with a cam 
face formed on the peripheral surface of a disk-like cam 
plate 45. The cam plate 45 is linked to the above-noted 
cam 34 by means of a gear set 39. 

The cam plate 45 therefore turns in conjunction with 
a rotation of cam 34. When cam plate 45 turns, slide pin 
44 moves according to the rotational position of cam 
plate 45 thereby rotating rotary lever 43 around the 
center of rotation thereof. As a result, pinch roller 41b is 
moved between the contact position shown in Fig. 4 (B) 
and the retracted position shown in Fig. 3 (B). 

The paper stop 42 is normally held by the force of 
coil spring 46 at a position blocking the transportation 
path as shown in Fig. 3 (B). The force of coil spring 46 
is adjusted so that when a slip form 5 is in the transpor- 
tation path and is sandwiched between the top end of 
paper stop 42, which closes the transportation path, 
and the paper guide plate 13, slip form 5 can still be 



transported. Therefore, once slip form 5 has passed 
paper stop 42, form transportation is no longer affected 
if paper stop 42 is rotated into its closed position by 
means of a rotary lever 47 described below, and thereby 

5 doses the transportation path. 

One end 47a of rotary lever 47 is engaged with 
paper stop 42. This rotary lever 47 rotates integrally with 
another rotary lever 48, which is formed on the other 
end of a connecting part 47b therebetween. A slide pin 

w 49 is disposed as a cam follower on the end of rotary 
lever 48. This slide pin 49 is pressed constantly by the 
force of a spring against a cam face formed on the 
peripheral surface of disk-like cam plate 51. The cam 
plate 51 is linked via cam plate 45 and gear set 39 to the 

15 above-noted cam 34. 

The cam plate 51 therefore rotates in conjunction 
with rotation of cam 34, and when cam plate 51 turns, 
slide pin 49 moves according to the rotational position of 
cam plate 51 thereby rotating rotary lever 48 around its 

20 rotational axis 43c. As a result, rotary lever 47 inte- 
grated with rotary lever 48 also rotates, and paper stop 
42 supported on this lever 47 is moved, against the 
spring force of spring 46, to the open position at which 
the transportation path is open as shown in Fig. 4 (B). 

25 

Slip form transportation 

The operation for transporting a slip form inserted 
to the paper supply opening 3, and particularly the oper- 
30 ation of guide plate 31, pinch roller 41b and paper stop 
42, is described next with reference to the control 
sequence chart in Fig. 7. Fig. 7 shows the condition of 
various components against the rotary position of cam 
34. 

35 The initialization state TO which corresponds to a 
home position HP of the cam 34 (arbitrarily set to a 
rotary position of 345° in this embodiment) is as follows. 
The guide plate 31 is in its retracted position hidden 
behind support plate 37 as shown in Fig. 3 (A) and (B). 

40 The pinch roller 41 b is in its retracted position separated 
from drive roller 41a, and paper stop 42 is in its closed 
position blocking the transportation path. Primary feed 
roller pair 21 disposed upstream of printing region 1 1 is 
always in a contact position in which feed roller 21a and 

45 pinch roller 21b are in contact. On the other hand, paper 
ejection roller pair 22 disposed downstream of printing 
region 1 1 is positioned with feed roller 22a and pinch 
roller 22b separated. 

To detect the home position HP as well as predeter- 

50 mined reference positions R1 (15°), R2 (105°) and R3 
(255°) of cam 34 and cam plates 45 and 51 coupled to 
each other, a vane 52 that rotates in conjunction with 
cam plates 45 and 51 is formed as shown in Fig. 3 (A). 
A detection signal indicative of these positions can then 

55 be obtained by detecting the rotary position of this vane 
52 using a photocoupler 53 or other type of sensor. As 
shown in Fig. 7, while reference position pulses in the 
detection signal corresponding to reference positions 
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R1, R2 and R3 each have a width corresponding to a 
rotary angle of 15°, the home position pulse has a width 
of more than 45°, The purpose of the reference position 
pulses in the detection signal is to allow for checking 
whether or not the cam 34 and the cam plates 45 and 51 5 
are correctly turned in response to a rotation of motor 
32. 

When the printer is switched on initialization into the 
initialization state TO is performed as depicted in the 
flowchart shown in Fig. 8. In step S1 it is checked w 
whether the detection signal in ON of OFF. If it is on, the 
rotary position of cam 34 is either the home position HP 
or any of the reference positions R1 to R3. In this case 
stepping motor is driven to turn cam 34 in steps of 1° in 
the clockwise direction until the detection signal is 
becomes OFF (steps S2 and S3). Immediately before 
step S4 the rotary position of cam 34 is between the 
home position and reference position R3 or between 
two of the reference positions. In steps S4 and S5 step- 
ping motor 32 is driven to turn cam 34 in steps of 1° in 20 
the counterclockwise direction until the detection signal 
becomes ON which indicates a rotary position corre- 
sponding to any of the left-hand edges of the four ON 
pulses of the detection signal shown in Fig. 7. In step S6 
stepping motor is driven in the counterclockwise direc- 25 
tion to turn cam 34 by 20°. If this results in the detection 
signal becoming OFF, the cam 34 is positioned on the 
right-hand side of any of the reference positions and the 
procedure jumps back to step S4. Otherwise, the rotary 
position of cam 34 is about 320°. By additionally turning 30 
cam 34 by 25° in step S8 the initialization state TO is 
reached. 

When an operator inserts a slip form 5 into paper 
supply opening 3 with the printer thus initialized, slip 
form 5 is pushed in until it contacts paper stop 42 and is 35 
thus set. 

The controller drives stepping motor 32, when the 
controller detects slip form 5 by means of a paper sen- 
sor disposed in the transportation path and has con- 
firmed that ink jet head 8 is held at its standby position 40 

When stepping motor 32 is driven (clockwise), cam 
34 rotates, and the two cam plates 45 and 51 connected 
thereto also turn. As a result, pinch roller 41b begins 
moving toward drive roller 41a at rotary position T1 in 4s 
Fig. 7, while paper stop 42 begins rotating in a direction 
opening the transportation path. 

At rotary position T2, pinch roller 41b reaches a 
position at which it presses the inserted slip form 5 with 
a constant pressure against drive roller 41 a, and is held so 
in this position. The paper stop 42 has returned to its 
open position and is held in this position so that the 
transportation path is completely open. 

Next, at a point between rotary positions T2 and T3, 
a paper feed motor not shown in the figures is driven 55 
after confirming the "ON" status of the detection signal, 
and a first paper feed operation is accomplished (shown 
as "Paper indexing 1" in Fig. 7). More specifically, drive 



roller 41a is rotated by the paper feed motor not shown 
in the figures. Feed roller 21a of primary feed roller pair 
21 is also rotated at the same time. The paper feed dis- 
tance at this time is set so that the leading edge 
advances to just before entering the transportation path 
1 1 E downstream of printing region 11. 

Thereafter, from rotary position T3, slider 36 begins 
to slide with the rotation of cam 34, and guide plate 31 
begins to be gradually lifted toward printing region 1 1 . 
At rotary position T4, guide plate 31 is completely 
exposed and is opposite guide surface 1 1D at printing 
region 11. This is the condition shown in Fig. 4 (A) and 
( B )- 

It should be noted here that when guide plate 31 
moves, the slip form 5 is also transported by means of 
roller pairs 21 and 41 as noted above. That is, a second 
paper feed operation is accomplished ("Paper indexing 
2"). By appropriately setting the pitch of cam groove 34a 
in cam 34, the slip form 5 and guide plate 31 can be 
moved in synchronization with the leading edge of the 
transported slip form 5 held precisely between guide 
surface 1 1D and paper presser surface 31d on the end 
of guide plate 31. 

When movement of guide plate 31 then stops, the 
transported slip form 5, held with the leading edge 
thereof disposed between guide surface 11D and the 
presser surface 31d, reaches transportation path 11E 
downstream of printing region 11, and is thus guided 
into transportation path 1 1E. Pinch roller 41b then sep- 
arates from drive roller 41a between rotary positions T5 
and T6. As a result, the leading edge of slip form 5 
passes printing region 1 1 and advances to transporta- 
tion path 1 1 E downstream therefrom, that is, slip form 5 
is positioned at the starting position of the printing oper- 
ation. 

Thereafter, stepping motor 32 is reversed and 
rotated through a predetermined number of steps so as 
to return the components to rotary position TO. At this 
time paper stop 42 is rotated by means of coil spring 46 
in the direction closing the transportation path, and 
despite slip form 5 being nipped between the end of the 
paper stop and the paper guide plate 1 3, it can be trans- 
ported with no problem because the spring tension is 
set so as not to hinder paper transportation. 

When it is confirmed that the detection signal is 
"ON", i.e. cam 34 has in fact been rotated into its home 
position HP and guide plate 31 is, thus, in its retracted 
position hidden behind support plate 37 as in Fig. 3 (B), 
carriage 7 is driven, ink jet head 8 is moved from its 
standby position (1 1C) and the slip form 5 is printed as 
desired. The slip form 5 is ejected after the printing 
operation is completed by repeating the printing and slip 
form 5 transportation operations. 

At a point just before the trailing edge of the printed 
slip form 5 separates from the primary feed roller pair 
21, the paper ejection roller pair 22 disposed down- 
stream of printing region 1 1 closes. As a result, the 
ejected slip form 5 is passed from primary feed roller 
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pair 21 to this paper ejection roller pair 22, and is 
thereby completely ejected. 

A first control method for transportation of a slip 
form inserted to paper supply opening 3 having been 
described so far, a modification will be described below 5 
as a second control method. 

With the printer in the initialization state TO, the 
operator inserts a slip form 5 into paper supply opening 
3 pushing it up to the paper stop 42. 

Stepping motor 32 is then driven, turning cam 34 10 
and cam plates 45 and 51 via rotary position T1 in Fig. 
7 to T2 and T3. The pinch roller 41b moves to drive 
roller 41a and slip form 5 is pinched therebetween, and 
paper stop 42 then rotates to open the transportation 
path. is 

Next, a paper feed motor is driven to rotate drive 
roller 41a, and advance slip form 5 to immediately 
before transportation path 11 E ("Paper indexing 1"). 
The slip form 5 is not restricted at this time because 
guide plate 31 has not moved opposite guide surface 20 
11Dyet. 

Next, stepping motor 32 is driven, turning cam 34 
and cam plates 45 and 51 to rotary position T6, and lift- 
ing guide plate 31 to guide surface 1 1 D thereby forming 
a paper transportation path whose both sides are 25 
defined by guide plate 31 and guide surface 11 D, 
respectively. Even if slip form 5 is folded or curved 
towards ink jet head 8, slip form 5 is restricted to a paper 
transportation path of which both sides are closed the 
path being temporarily formed using guide plate 31 . 30 

When the paper feed motor is then driven again, 
the leading edge of slip form 5 will be introduced into 
transportation path 1 1 E because the side towards ink 
jet head 8 is covered by the movable guide plate 31 
("Paper indexing 2"). As a result, slip form 5 can be 35 
passed to paper ejection roller pair 22 without being 
affected by curling or wrinkling of the form, just as in the 
first control method in which the operation "paper index- 
ing 2" is performed simultaneously with the lifting of the 
guide plate 31 as described above. 40 

Stepping motor 32 is then driven so that the rotary 
position of cam 34 and cam plates 45 and 51 is returned 
from T6 to T1 so as to return the guide plate 31 to its 
retracted position. Thereafter, ink jet head 8 is moved 
from its standby position (11C), and printing is started. 45 
The eject operation is the same as with the above-noted 
first control method, that is, just before the trailing edge 
of slip form 5 separates from primary feed roller pair 21 , 
paper ejection roller pair 22 closes. 

In the second control method, the pitch of the cam so 
groove in cam 34 need not be designed so as to syn- 
chronize movement of the guide plate 31 with the paper 
transport because the guide plate 31 and paper feed 
motor are not simultaneously driven. The peak current 
demand can therefore be lowered, which has the effect 55 
of reducing size and cost of the printer due to reducing 
the size of the power supply. 

By returning the paper ejection roller pair 22 to the 



open state after ejecting the paper, the initialization 
state can be resumed in both control methods 
described above. 

It should be noted that the operating mode of guide 
plate 31, pinch roller 41b, and paper stop 42 as 
described above can be realized by appropriately con- 
figuring the power transfer mechanism for driving said 
components, specifically in this embodiment by defining 
the contour of the cam surface on the peripheral surface 
of the cam plates 45 and 51 , and the cam groove of cam 
34. 

It has been described above that the ink jet head is 
held in its standby position in front of the capping sur- 
face 1 1C until the leading edge of a slip form 5 inserted 
into the paper supply opening 3 is transported to a posi- 
tion beyond printing region 1 1 . The purpose of keeping 
ink jet head in this position is to avoid interference 
between the ink jet head and the guide plate 31. This 
purpose may also be achieved by positioning the ink jet 
head at any other position along its range of motion 
which is laterally outside of the locus of the guide plate 
31. 

As described above, when an ink jet head or other 
print head of a printer comprising a guide plate mecha- 
nism according to the present invention is retracted to a 
retraction or standby position in the carriage movement 
direction, which is also the direction of the printing oper- 
ation, a guide plate is activated, i.e., moved to a position 
for guiding recording paper past the printing region to 
the downstream side thereof. As a result, the gap 
(platen gap) between the print head and the paper 
guide surface is always held constant, unlike conven- 
tional configurations in which the print head is tilted 
away from the paper guide surface when a guide plate 
is activated. As a result, problems such as a drop in 
print quality caused by this gap changing do not occur. 

In addition, because the carriage mechanism 
accomplishes the print head retracting operation when 
the guide plate is activated, it is not necessary to pro- 
vide a separate drive mechanism for retracting the print 
head, and it is therefore also not necessary to reserve 
space for retracting the print head from the printing posi- 
tion. As a result, the apparatus can be made much more 
compact and costs can be lowered. 

Claims 

1 . A printer comprising: 

a paper guide surface (1 1 D) defining a printing 
region, 

a print head (8) disposed opposite to the paper 
guide surface (1 1 D) with a gap in between, 
paper guide means for guiding recording paper 
(5) to said printing region (1 1) and exposing it 
to the print head (8) in said printing region, said 
paper guide means including a guide plate (31) 
movable between a first position in which it is 
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disposed opposite to said paper guide surface 
(1 1D) so as to guide recording paper (5) past 
said printing region (1 1), and a second position 
in which it is retracted from said printing region, 
a first pair of rollers (41a, 41b) switchable s 
between a closed state engaging each other 
for transporting the recording paper (5) to said 
printing region (11), and an open state sepa- 
rated from each other, 

a first mechanism (34-38) for moving said w 
guide plate (31) into said first position and 
returning it into said second position, 
a second mechanism (43-46) for switching said 
rollers (41a, 41b) between said closed state 
and said open state, and 15 
a motor (32) for driving both said first mecha- 
nism and said second mechanism so as to 
bring the first pair of rollers (41a, 41b) into the 
closed state and move the guide plate (31) 
from said second to said first position in a 20 
sequential order. 

2. The printer according to claim 1 , further compris- 
ing: 

25 

a paper stop (42) and a third mechanism (47- 
49, 51) for moving said paper stop between a 
first position in which the paper stop blocks a 
paper transportation path between said first 
pair of rollers (41a. 41b) and said printing 30 
region (11), and a second position in which 
said paper stop (42) is retracted from said 
paper transportation path, said motor (32) 
being adapted to also drive said third mecha- 
nism so as to bring said paper stop (42) into its 35 
second position and move the guide plate (31) 
into its first position in a sequential order. 

3. The printer according to claim 1 or 2, wherein said 
first mechanism comprises: 40 
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paper stop (42). 

5. The printer according to claim 4, wherein said cam 
(34) and said first and second cam plates (45, 51) 
are designed such that in response to a rotation of 
said motor (32) in a predetermined direction 

at a first angular position, said one roller (41b) 
starts moving from a position separated from 
the other roller (41a) in a direction towards the 
other roller, and the paper stop (42) starts mov- 
ing from said first toward said second position; 
at a second angular position, said one roller 
(41b) gets into contact with the other roller 
(41a), and the paper stop reaches its second 
position; 

at a third angular position, the guide plate (31) 
begins moving from its second position toward 
its first position; and 

at a fourth angular position, the guide plate (31) 
assumes its first position. 

6. The printer according to any one of claims 1 to 5, 
further comprising 

a second pair of rollers (21a. 21b) disposed 
between said first pair of rollers (41a, 41b) and 
the printing region (11), and 
a third pair of rollers (22a, 22b) disposed down- 
stream of the printing region (1 1), 

wherein when the second pair of rollers 
is in a condition enabling recording paper 
transportation, the third pair of rollers changes 
to a condition enabling paper ejection at a point 
just before the trailing edge of the transported 
recording paper is leaves the second pair of 
rollers. 



a cylindrical cam (34) adapted to be rotated by 
the motor (32) and having a cam groove (34a) 
in its outer circumferential surface, and 
a slide pin (35) adapted to slide in the cam 45 
groove and held in a manner enabling a linear 
reciprocating motion in the direction of the rota- 
tional axis of the cam (34), said guide plate (31 ) 
being coupled to the slide pin (35). 

50 

4. The printer according to claim 3, wherein the sec- 
ond mechanism comprises a first disk-like cam 
plate (45) for converting the rotational movement of 
said motor (32) into a movement of one roller (41b) 
of said first pair of rollers relative to the other, and 55 
the third mechanism comprises a second disk-like 
cam plate (51) for converting the rotational move- 
ment of the motor (32) into a movement of the 
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(54) Printer with a movable paper guide mechanism 



(57) Disclosed is a printer comprising a paper guide 
surface (1 1D) defining a printing region; a print head (8) 
disposed opposite to the paper guide surface (1 1 D) with 
a gap in between and adapted to move in parallel to the 
paper guide surface (11D) along said printing region 
(11) and beyond said printing region (11) into a 
retracted position (1 1C); paper guide means for guiding 
recording paper (5) to said printing region (11) and 
exposing it to the print head (8) in said printing region, 
said paper guide means including a guide plate (31) 
movable between a first position in which it is disposed 
opposite to said paper guide surface (11D) so as to 
guide recording paper (5) past said printing region (11), 
and a second position in which it is retracted from said 
printing region; a first pair of rollers (41a, 41b) switcha- 
ble between a closed state engaging each other for 
transporting the recording paper (5) to said printing 
region (11), and an open state separated from each 
other; a first mechanism (34-38) for moving said guide 
plate (31) into said first position and returning it into said 
second position; a second mechanism (43-46) for 
switching said rollers (41a, 41b) between said closed 
state and said open state; and a motor (32) for driving 
both said first mechanism and said second mechanism 
so as to bring the first pair of rollers (41a, 41b) into the 
closed state and move the guide plate (31) from said 
second to said first position in a sequential order. 
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